
* 

I December 2 1 ,  1965 

Dzvelopmmt of Improved Method f o r  Measurement of Spec t r a l  I r r ad iances  
Solar  Simulators 

(NBS S t a t u s  Report No .  5 t o  NASA on P. 0. R-116 dated January 1, - 
with re ference  t o  our previous r e p o r t  under da te  af July 20, 1965, work 

has  continued d i t h  the  opera t ion  of t he  Broder Amplifier, Model 129, together  
wi th  a C a r l  h i s s  doJble quartz  prism spectroneter  i n  measurenents on o ther  
high i n t e n s i t y  arcs through the s p e c t r a l  region of 0.25 t o  2 . 5  microns. This 
equipment w a s  a l s o  t ranspor ted  t o  another XBS l abora tory  and eTnploged i n  , 
evalua t ing  t h e  s p e c t r a l  emission of a 6300-watt Xenon lam? source wi th in  a 
few hours time. 

Considerable e q h a s i s  h3s been placed upm an  eva lua t ion  of the  t o t a l  
i r r ad iance  from groups of 100-watt, 500-watt, and 1003-watt project ion-type 
lamis f o r  use as new standards i n  this area.  T h i s  program i s  near ing com- 
p l e t i o n  a f t e r  which s tandards of these types w i l l  be ava i l ab le  t o  o the r  
l abora to r i e s  and f o r  use i n  t h e  N.4SA program. Conaercial  issuance w i l l  be 
handled through a q u a l i f i e d  laboratory-  the Eppley Laboratory, Ne-qmrt, R. I 

We havz been involved i n  an associated research  pro jec t  i n  so l a r  r ad ia t ion  
with the  USPHS f o r  t he  p a s t  two years.  A s  a r e s u l t  considerable  instrumentat ion 
has  been set up and measurenents were made of the  s p e c t r a l  s o l a r  u l t r a v i o l e t  
i r r ad iance  on a hor izonta l  sur face  a t  M t .  Wilson and i n  downtown Los Angeles, 
Ca l i fo rn ia  f o r  a per iod  of about 4 weeks between September 20 and October 20. 
Following d iscuss ions  a t  M t .  Wilson among personnel of t h i s  laboratory of NBS, 
J e t  Propulsion Laboratory, and The Eppley Laboratory, and a l s o  wi th  M r .  Mook's 
Dff ice  i n  Washington, i t  was decided t o  move the  USPHS equipment t o  Table 
Mountain a t  t h e  conclusion of the  USPHS work and measure the spec t r a l  u l t r a -  
v i o l e t  sDlar i r r ad iance  normal t o  the s o l a r  beam t o  ob ta in  some e x t r a t e r r e s t r i a l  
s o l a r  data  s i m i l a r  t o  those repDrted i n  NBS Research Paper No. 2710 f o r  
c o r r e l a t i o n  wi th  proposed X-15 neasurements by the  Eppley Laboratory working 
i n  conjunct ion with the Jet Propulsion Laboratory. S0;ne very good da ta  were 
obtained. However, bad weather (smog, clouds, and l a t e r  r a in )  c u r t a i l e d  t h e  
measurenents a f t e r  about s i x  good days for o5servation. It is hoped t h a t  t h f s  
work can be continued f o r  a f e a  weeks during the  coming summer when t h e  sun i s  
nearer  t o  t h e  observer 's  l a t i t u d e  - and a t  a s t a t i o n  r e l a t i v e l y  f r e e  o f  pg l lu t ed  
atmosphere. Poss ib le  suggested loca t ions  a r e  Kitts Peak, Sacramento Peak o r  
Manna Loa. 

During a r ecen t  v i s i t  to  the Ames Research Center while i n  Ca l i fo rn ia  
we were pleased t o  learn that our primary spectroradiometer - ampl i f ie r  
equipment developed for making spec t r a l  measurements of s o l a r  s imulators  M a s  

being dupl icated a t  one o f  their  l abora to r i e s  f o r  use i n  spectral measurenents 
09 high i n t e n s i t y  s o l a r  s imi l a to r s .  
other l abo ra to r i e s  are a l s o  i n  the  process of s e t t i n g  up s i m i l a r  equipment. 

Discussions wi th  NASA personnel i n d i c a t e  

Assoziated c lose ly  with, but not  d i r e c t l y  a p a r t  of t h i s  p ro jec t ,  has  been 
the  issuance of 1000-watt quartz- iodine lamp standards of s p e c t r a l  i r r ad iance .  
The demand f o r  thes? s tandards has  continued t o  be heavy; near ly  170 of the  
new standards have been suppl ied t o  various l a5ora to r i e s .  
meet th is  continued dernar'd and a t  t h e  same time develop new and improved 
standards,  we a r e  beginning t o  r e f e r  requests  f o r  s p e c t r a l  i r r ad iance  s tandards 
t o  The Eppley Labozatory, New2ort, R. I. 
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